Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

1 In the search for new biofuels, research has been done into the digestion of wood waste by fungi.

The cellulase enzymes produced by the fungi break cellulose into sugars. These sugars can then
be converted into ethanol, a bicfuel.

Fig. 3.1 shows the stages in this digestion process.
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(a) (i) MName bonds A and B shown in Fig. 3.1.
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

(b) Explain why different enzymes are involved in each stage of the digestion process.

............................................................................................................................................. [3]
(c) Fig. 3.2 shows the effect of changing pH on the rate of activity of enzyme 2.
50
40
/
i
rate 30 / 5
of :
enzyme
activity a .
(arbitrary 7 3\
units) 20 \
/
7
Fi
10
0 mas
1 2 3 4 5 6 7 8
pH
Fig. 3.2
(i) Explain why the activity of enzyme 2 falls to zero at pH 7.
..................................................................................................................................... [3]
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes
(ii) State two factors that should have been controlled when investigating the effect of pH on
the activity of enzyme 2.

(d) The activity of an enzyme can be measured by testing for the concentration of its product at
regular intervals.

Describe how the concentration of a reducing sugar can be measured using a colonmeter.

[Total: 18]
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

2 Fig. 2.1 shows part of an amylose molecule. This is an unbranched form of starch.

When iodine solution is added to starch, iodine fits into the helix of the amylose molecule, producing
a colour change.
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Fig. 2.1

(a) (i) State the colour of iodine solution in the presence of starch.

(iif) Hydrogen bonds hold the amylose maolecule in its helical shape.
Describe how a hydrogen bond is formed.

(i) Using the informaton in Fig. 2.1, suggest what would happen to the odine-amylose
complex if the solution was heated to 60°C.
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes
(b) Amylase i= an enzyme that hydrolyses amylose to maltose. Maltose, like glucose, is a
reducing sugar.

A student investigated the action of amylase on amylose. She mixed amylase with amylose
and placed the mixture in a water bath.

Describe how she could measure the change in concentration of maltose (reducing sugar) as
the reaction proceeds.

y I your answer, you should ensure that the sfeps in the procedure are sequenced cormrectly:

. [7]
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes
(c) Fig. 2.2 shows the results that the student obtained from a practical procedure in which the
rate of formation of maltose was measured in the presence and absence of chlonde jons.
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(1) Describe the effect of chlonde ions on the rate of reacton.

R 2041

(ili} State three variables that nesd to be controlled in this practical procedure in order to
produce valid results.
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Module 2: Foundations in Biology Revision Exam Questions

3 (a) The enzyme DHPS is involved in the production of folic acid in bacteria.
*  The substrate for DHPS is a molecule known as PABA.
*  The enzyme DHPS is inhibited by the drug sulfonamide.

Fig. 3.1 shows the structure of PABA and that of sulfonamide.
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(i) Diagrams X, Y and Z represent these enzyme molecules and their active sites.

>

X Y z

State the letter, X, Y or Z, that most accurately represents the enzyme DHPS.
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

(ii) Using the information in Fig. 3.1, explain why sulfonamide acts as a competitive inhibitor
of DHPS.

(b) Fig. 3.2 shows the effect of increasing the concentration of the substrate (PABA) on the rate
of reaction.

*  Curve A shows the rate of reaction without the presence of the competitive

inhibitor sulfonamide.
*  Curve B shows the rate of reaction in the presence of the competitive
inhibitor sulfonamide.

[ Key:
A = without inhibitor
B = with inhibitor
rate of
reaction A
(arbitrary
units)
B

concentration of substrate
PABA (arbitrary units)

Fig. 3.2
Explain the effect of increasing the concentration of substrate on the rate of reaction;
(i) without inhibitor,
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

(ii) with inhibitor.

(c) Antibiotic resistance in bacteria is becoming an increasing problem.

Describe how a sulfonamide-resistant population of bacteria could develop.

[Total: 13]
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

4 (a) Enzymes are biclogical catalysts.

Explain the term biological catalyst

(b) When the enzyme catalase is added to hydrogen peroxide, the following reaction occurs:

catalase
HoOp iy —2 2H0p + Oy
hydrogen peroxide

In an investigation into the effect of temperature on the rate of this reaction, a student set up
apparatus as shown in Fig. 2.1, using liquidised celery as a source of catalase.

hydrogen

peroxide
and liquidised
celery

graduated
cylinder

water

Fig. 2.1

The student measured the volume of oxygen produced at five different temperatures using
samples of the liquidised celery.

(i) State the other variable that needs to be measured in order to calculate the rate of
reaction.

(ii) I|dentify one potential problem with using samples of liquidised celery as a source of
catalase in this investigation and suggest a way to minimise this problem.
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

(iii) The student collected the data shown in Table 2.1.

Table 2.1
temperature (°C) volume of oxygen (cm?)
5 4
10 7
12 10
25 28
28 32

Suggest how the student could check the reliability of the data.

(c) Another student camried out a similar procedure and presented his results as a graph. The
graph that he drew is shown in Fig. 2.2.
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Module 2: Foundations in Biology Revision Exam Questions 2.1.4: Enzymes

(i) Describe the data shown in Fig. 2.2,

(i) Q,; is a measure of the increase in the rate of reaction for a 10°C rise in temperature.

It is calculated using the following formula:

Q. - rate at {t + 10°C)
Ll rate att°C

where t + 10°C = rate at the higher temperature
t = rate at the lower temperature

Using the information in Fig. 2.2, calculate Q,, between 15°C and 25°C.

Show your working.

(iii} In the conclusion to this experimeant, the student wrote the following:

As the heat increased, the reaction went faster until it got to its highest.
After this, the rate of reaction fell. This happened because the enzyme was
killed and the hydrogen peroxide could not fit into the enzyme’s key site.

Suggest a more appropriate word to replace each of the underlined words.

heat should be replaced with

highest should be replaced with

killed  should be replaced with

key should be replaced with ..., [4]

[Total: 16]

The College of Richard Collyer MDT 04/2016





